IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



; Application of: Rioufol et al. 

Serial No.: 10/616,552 

Filing Date: July 10, 2003 

For: Tube Having Thread Orientation Marks 



Docket: 21.1096 



Group Art Unit: 



CERTIFICATE OF MAILING 
I hereby certify that this correspondence (along with 
any document referenced as being attached or enclosed hereto) is 
being deposited with the United States Postal Service in an 
envelope as First Ctass Mail addressed to: Commissioner for 
Patehti PO B6> 1450AAlekajMria VA 22313-1450 on th/s date: 



Pam' 





Commissioner for Patents 
PO Box 1450 

Alexandria VA 22313-1450 

SUBMISSION OF PRIORITY DOCUMENT 37 C.F.R. § 1.55(a) 

Applicant herewith submits the certified priority document for this application, EP 02291834.6. 
The claim for priority was previously made in the Declaration and filed on June 10, 2003. 

The Commissioner is authorized to charge any additional fees or credit any overpayment to the 
Deposit Account 502183. 




Date: 



Schlumberger Technology Corporation 

Office of Patent Counsel 

P. O. Box 2175 

Houston TX 77252-2175 

Tel: (281) 285-8809 

Fax: (281)285-4232 




lazar 

umber 45,065 



-2U096 



Europaisches 
Patentamt 



European 
Patent Office 



Office europeen 
des brevets 




Bescheinigung Certificate 



Attestation 



Die angehefteten Unterla- 
gen stimmen mit der 
ursprunglich eingereichten 
Fassung der auf dem nach- 
sten Blatt bezeichneten 
europaischen Paten tan mei- 
dung uberein. 



The attached documents 
are exact copies of the 
European patent application 
described on the fof (owing 
page, as originally filed. 



Les documents fixes a 
cette attestation sont 
conformes a la version 
initialement deposee de 
la demande de brevet 
europeen specifiee a la 
page suivante. 



PatentanmeKdung Nr. Patent application No. Demande de brevet n° 

02291834.6 



Der Prasident des Europaischen Patentamts; 
Im Auftrag 

For the President of the European Patent Office 

Le President de TOffice europeen des brevets 
p.o. 



R C van Dijk 



EPA/EPO/OEB Form 1014.1 - 02.2000 7001014 



Eur paisches 
Pat ntamt 



Eur pean 
Patent Offi 



Offic urop'en 
d sbr vets 



Anmeldung Nr: 

Application no.: 02291834.6 



Demande no: 



Anmeldetag: 
Date of filing: 
Date de depot: 



19.07.02 



Anme 1 der/App 1 i can t( s )/Oemandeur( s ) : 

Service Petroliers Schlumberger 
42, rue Saint Dominique 
75007 Paris 
FRANCE 



Bezeichnung der Erf i ndung/Ti tie of the invention/Ti tre de 1' invention: 
(Falls die Bezeichnung der Erfindung nicht angegeben ist, siehe Beschreibung. 
If no title is shown please refer to the description. 
Si aucun titre n'est indique' se referer a la description.) 

Tube having thread orientation marks 

In Anspruch genommene Prioriat(en) / Priori ty( ies) claimed /Prioritd(s) 
revendiqu6e( s) 

Staat/Tag/Aktenzeichen/State/Date/File no. /Pays/Da te/Nume>o de de*pot: 



Internationale Patentkl assif i kation/International Patent Classification/ 
Classification i nternational e des brevets: 



Am Anmeldetag benannte Vertragstaaten/Contracti ng states designated at date of 
filing/Etats contractants designees lors du depot: 



AT BE BG CH CY CZ DE DK EE ES FI FR GB GR IE IT LI LU MC NL PT SE SK TR 



E21B/ 



02291834.6 
EPA/EPO/OEB Form 1014.2 - 01.2000 



7001014 



2 



Tube having thread orientation marks 

Field of the invention 

The present invention relates to tube elements which may be mounted between each other 
using threads. More particularly the invention relates to a marking of tube elements used for 
5 manufacturing threads onto the tube, and for orienting tubes relatively to each other. 

Background of the invention 

A tubular assembly may comprise a plurality of tube elements which are connected to each 
other. Tubular assemblies may be used for example in the oil and gas industry. Generally a 
tubular assembly is used for penetrating a hole when drilling a well hole or during production 
10 phase when oil or gas are extracted from a well. The length of a tubular assembly is varied by 
connecting or disconnecting tube elements to or from the assembly. 

Tube elements may be elongated tubes, short tubes or other elements with various shapes 
generally having a tube like opening. For reasons of simplicity tube elements will be 
designated by the term tube in the following description. 

15 One way of connecting tubes is to machine a female and a male thread respectively at 
extremities of 2 tubes to be assembled, and to assemble by screwing or unscrewing one 
extremity to the other extremity. Any suitable tubes having either male or female threads 
only, or having two different threads may be connected in combination between other For 
example a combination of two tubes each having male threads only may be connected by a 

20 tube having female threads only. 

Fig, 1 shows an example of a tube 100 having at its extremities a female 101 and a male 102 
thread machined on its wall along an axial direction corresponding to a centre axis 103 of the 
tube. 

Fig, 2 schematically illustrates an example of a tube assembly 200 in which tubes 201, 202 
25 and 203 are connected to each other by means of conical threads 204 and 205. It is known to 
mark the tube 201, 202 and 203 with reference marks 206-21 1 which are used during the 
assembly when the tubes are screwed to each other. The reference marks must eventually 
correspond between each other from one tube to the next tube, i.e> tubes 202 and 203 must be 
screwed until the male thread of tube 202 has completely entered into the female thread of 
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tube 203, and a final torque is applied to the rotation of the tubes in order that the reference 
marks 207 and 208 are positioned facing each other. 

The reference marks are generally generated at manufacturing of the threads. The threads are 
manufactured on each tube 202 and 203 and the assembly of the tubes is tested by screwing 
5 the threads. It may happen that adjustments need to be machined to the threads in order to 
achieve a desired fitting of tube 202 relative to tube 203. Once the manufacturing and the 
machining for adjustments have been completed, reference marks 208 and 207 are generated 
on the respective extremities of the tubes. The tubes are then disassembled for later use. The 
reference marks allow to find the right positioning of one tube relatively to the other at the 
10 time when they are assembled again. 

The reference marks may for example be achieved by carving a surface of a tube wall. Any 
other way of achieving reference marks may also be used. 

The described example of generating reference marks requires that the tubes 201, 202 and 203 
be assembled in a same order as when the thread were machined, since changing the order of 
1 5 the tubes would make the reference marks useless for obvious reasons. Each thread on one 
tube extremity is specifically machined and marked to fit and match a thread on the extremity 
of another determined tube to be connected. 

Another example of a tube assembly 300 is shown in Fig. 3. The tube assembly 300 
comprises cylindrical tubes 301, 303, 304 and 306 and tubes 302 and 305 which are 

20 assembled eccentered to a centre axis 307 of the tube assembly 300. A specific shape and 
orientation of the tubes 302 and 305 may be caused for example by equipment to be included 
in the tubes or any other reason. Reference marks 308 have been generated at the 
manufacturing of threads on the tubes. The threads have been machined in such a way that a 
determined orientation of the tubes relatively to each other as showed in the figure is 

25 achieved. The reference marks 308 are particularly useful when reassembling the tubes 
because they allow to obtain the desired relative orientation by simply making the reference 
marks correspond from one tube to the next tube. 

Fig, 4 shows an example of a male thread machined on an extremity of a tube 401. It is 
known to indicate by a thread mark 402 a precise localisation of the thread at which the thread 
30 ends (or begins). This is generally done at manufacturing of the thread. In fact the thread mark 
may be generated either after having machined the thread or prior to machining the thread. In 
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the latter case it is possible to precisely specify at which mark the thread will end (or begin) 
before the thread is actually machined in the wall of the tube. 

The end of a female thread generally corresponds to the end of a male thread that would be 
connected by positioning in the female thread. 

5 Summary of the invention 

In a first aspect the invention provides a tube having a first and a second thread orientation 
mark at respectively a first and a second extremity. The marks are each used for orienting a 
thread machined in an axial direction of the tube. The first and the second mark are positioned 
relatively to each other such that a half line perpendicular to the centre axis, departing from 
10 the centre axis and passing through the first mark, when translated in a motion parallel to the 
centre axis towards the second extremity, at the second extremity departs from the centre axis 
and passes through the second mark. 

Preferably the first or second thread orientation marks are used to adjust a further tube 
connected to respectively the first or second extremity, the further tube having a thread 
1 5 orientation mark which is positioned to correspond to the first or second thread orientation 
mark when the tubes are connected. 

In a second aspect the invention provides a method for marking a first orientation mark and a 
second orientation mark on a tube at respectively a first extremity and a second extremity of 
the tube. The first orientation mark and the second orientation mark are used for orienting 
20 threads machined in a axial direction of the tube. The method comprises 

■ marking the tube at the first extremity with a first orientation mark, 

■ determining a half line perpendicular to a centre axis of the tube, departing from the 
centre axis at the first extremity and passing through the first mark, 

■ translating the half line from the first extremity to the second extremity in a motion 
25 parallel to the centre axis, and 

■ marking the second orientation mark at an intersection of the translated half line and a 
wall of the tube. 

In a third aspect the invention provides a method for marking a first orientation mark and a 
second orientation mark on a tube respectively at a first extremity and a second extremity of 
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the tube, the first orientation mark and the second orientation mark being used for orienting 
threads machined in an axial direction of the tube. The method comprises 

■ marking the tube at the first extremity with the first orientation mark, 

■ determining an azimuthal angle of the first orientation mark with respect to a reference 
5 line perpendicularly intersecting a centre axis of the tube at the first extremity, 

■ translating the reference line from the first extremity to the second extremity in a 
motion parallel to the centre axis, and 

■ marking the second orientation mark at the second extremity at a position located on a 
wall of the tube at the azimuthal angle with respect to the translated reference line. 

10 In a preferred embodiment the method comprises putting the tube on a support. 

In a fourth aspect the invention provides a method for marking a first orientation mark and a 
second orientation mark on a tube respectively at a first extremity and a second extremity of 
the tube, the first orientation mark and the second orientation mark being used for orienting 
threads machined in an axial direction of the tube. The method comprises 
15 ■ fixing the tube on a support, 

■ measuring a first outside diameter of the tube at the first extremity in a vertical 
direction, 

■ marking the first orientation mark at the first extremity at a location having a vertical 
position corresponding to a selected fraction of the first outside diameter from a 

20 maximum height of the tube at the first extremity, 

■ measuring a second outside diameter of the tube at the second extremity in the vertical 
direction, 

■ marking the second orientation mark at the second extremity at a location having a 
vertical position corresponding to the selected fraction of the second outside diameter 

25 from a maximum height of the tube at the second extremity. 

In a further preferred embodiment the selected fraction is one half. 

In a fifth aspect the invention provides a tube assembly comprising a plurality of tubes, in 
which the tubes are connected at their extremities by mounting the respective threads to each 
other and making the first thread orientation mark of one tube correspond with the second 
30 thread orientation mark of an adjacent tube. 
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Brief description of the drawings 

The invention will now be described in greater detail with reference to the accompanying 
drawings, in which : 

Figure 1 shows a tube as known from prior art ; 

Figure 2 shows a tube assembly of tubes carrying reference marks as known from prior art ; 
Figure 3 shows a tube assembly as known from prior art ; 
Figure 4 shows a male thread as known from prior art ; 

Figure 5 shows an example of a tube with thread orientation marks according to the 
invention ; 

Figure 6 contains a schematic explanation of an example of how to obtain a thread orientation 
mark according to the invention ; 

Figure 7 shows an example of a tube according to the Invention with an oriented thread ; 

Figure 8 shows an example of a tube assembly of tubes according to the invention ; 

Figure 9A and 9B show examples of tube extremities having a different diameter ; 

Figure 1 0 contains a representation of an example of a bent tube centre axis with half lines 
departing there from ; 

Figure 1 1 illustrates an example of a method for obtaining thread orientation marks according 
to the invention ; 

Figure 12 illustrates an example of a method for orienting a tube in order to obtain a thread 
orientation mark according to the invention. 

Description of preferred embodiments 

All through the description, same reference marks to the drawings will be used to designate 
the same items. 



Fig. 5 shows an example of a tube 500 having a centre axis 501. The tube carries at a first 
extremity a first thread orientation mark 502, which may for example be carved in the surface 
of the outer tube wall 503. The thread orientation mark 502 is intended for later use by the 
thread manufacturer to indicate an orientation of a thread to be machined on the tube 
extremity, i.e., to indicate at which mark the machined thread should end. It is understood that 
the thread may be either one of a female or a male thread, and that the end of a female thread 
corresponds to the end of a male thread positioned therein at assembly. 

It is possible to draw a half line 504 which is perpendicular to the centre axis 501. The half 
line 504 starts at a point A located at the first extremity of the tube 500 and intersects the wall 
503 at the first thread orientation mark 502. The half line is shown here to determine a 
position of the first thread orientation mark 502 on the tube 500. 

It will now be explained how a second thread orientation mark is generated at the other 
extremity of the tube 500. 

Fig. 6 contains a representation of the centre axis 501 in which the tube 500 has not been 
drawn for reasons of readability. The first and the second extremity of the tube are 
represented by points A and B. The half line 504 is departs from A in a direction 
perpendicular to the centre axis 501. A translation of the half line 504 by a vector 600 having 
a direction parallel to the centre axis, being oriented from A to B and having a length 
corresponding to a distance separating A and B results in the half line 601. The latter departs 
from B and is perpendicular to the centre axis 501. It is obvious that no rotation angle around 
the centre axis 501 has occurred between the half lines 504 and 601. 

Referring again to Fig. 5 the half line 601 obtained by translation of the half line 504, as 
explained in reference to Fig. 6, intersects the wall 503 at the second thread orientation mark 
505. In a similar manner as for the mark 502, the thread orientation mark 505 is intended for 
later use by the thread manufacturer to indicate an orientation of a thread to be machined on 
the second tube extremity. 

Fig. 7 shows the tube 500 onto which the thread manufacturer has machined a male thread 
700 and a female thread 701 respectively at the first and second extremity. The threads 700 
and 701 have been oriented according to the thread orientation marks 502 and 505 which 
were previously generated on the tube wall. For example, an end of the thread 700 is 
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represented by a mark 702. The thread 700 is machined such that the mark 702 is positioned 
in front of the thread orientation mark 502. 

Fig. 8 shows a tube assembly 800 of tubes 500 in which the respective male threads have been 
positioned in the respective female threads (not shown) by screwing the tubes 500 to each 
5 other. According to the invention all male and female threads have been machined and 
oriented using the thread orientation marks 502 and 505. Therefore for each tube its thread 
orientation mark 502 is positioned in front of the thread orientation mark 505 of the 
neighbouring tube. 

Under the assumption that each tube 500 is perfectly straight, it is possible to connect ail the 
10 thread orientation marks 502 and 505 on a straight line. 

It has been shown that by generating thread orientation marks on a tube according to the 
invention before machining the threads on the extremities of the tubes, it becomes possible to 
assemble the threaded tubes in any order. When screwing one tube to another it is simply 
necessary to position the thread orientation marks located at the tube extremities in front of 
1 5 each other. 

The thread orientation marks are generated before the machining of the threads. It is therefore 
possible to have the thread orientation marks generated on the tube by the tube manufacturer 
or by any other party processing the tubes before the machining. 

In particular, the invention enables to precisely indicate how tubes of different shapes need to 
20 be threaded by the thread manufacturer, without requiring an assembly of the tubes by the 
thread manufacturer. Hence the thread manufacturing becomes less complex and cheaper. 

Furthermore the thread manufacturer no more needs to perform adjustments on the machined 
threads to possibly adjust the position of 2 assembled tubes relatively to each other. 

In practice, the tubes to be marked may not be perfectly cylindrical and/or straight. This is 
25 partially due to the length of the tube and to the difficulty of maintaining a perfect diameter 
over relatively long parts of tubes. The method of obtaining the first and second thread 
orientation mark as described in reference to Figs. 5 and 6 may equally be applied in case the 
diameter of the tube varies from one extremity to the other, or in case the tube is bend. This 
will now be explained. 
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It may happen that a diameter of a tube varies from the first extremity to the second extremity. 
Another effect which influences the wall shape of the tube and possibly its diameter is that the 
wall could be machined for example to accept a device mounted thereon or to receive a 
groove which may be used to protect cables running along the tube. The latter effect may in 
fact be encountered in a similar manner as a varying diameter when discussing the generation 
of the thread orientation marks at both extremities of the tube. 

Figs. 9A and 9B schematically show cross-sections of the tube 500 at points A and B. This 
example illustrates an exaggerated difference of diameters DA and DB. The plane of the 
drawings is perpendicular to the centre axis 501 (not shown). It is assumed for the sake of 
clarity that the axis 501 is a straight line. A plane containing the centre axis 501 intersects the 
drawings respectively in lines 900 and 902. The line 900 forms an angle 901 with the half line 
504. The line 902 in Fig. 9B is in the same plane as the line 900 in Fig. 9A. Since the 
translating operation used to obtain the half line 601 from the half line 504, as previously 
explained, is made according to a direction parallel to the centre axis 501 (not shown), i.e. 
perpendicular to the plane of the drawings, the same translating operation allows to obtain the 
line 902 from the line 900. Because a translating of two lines having a determined angle to 
each other results in two lines having the same determined angle to each other, the angle 903 
between the half line 601 and the line 902 is the same as the angle 901 between the half line 
504 and the line 900, independently of the varying diameter. Hence an azimuthal position of 
the first and second thread orienting marks remains the same from one extremity to the other 
of the tube independently of the diameter variations that may occur. 

In case the tube is bent from one extremity to the other, it is to be understood that the 
translating of the half line 504 to the half line 601 occurs in a plurality of steps during which a 
translating vector remains parallel to the centre axis, i.e., tangent the centre axis whenever a 
curve is encountered. This assures that the half line remains perpendicular to the centre axis 
for each of the plurality of steps. As a result, in case the centre axis is bend, e.g., a portion of 
the centre axis located at the first extremity of the tube is not parallel with a portion of the 
centre axis located at the second extremity of the tube, the half line 601 is not parallel to the 
half line 504 despite the fact that both half lines are perpendicular to the centre axis. This is 
illustrated in Fig. 10. 

An example of a method for generating the first and the second thread orientation marks on a 
tube will now be described in the following. 
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Fig. 1 1 shows an example side view of a tube 1 10 which lies at its extremities 1 i 1 and 1 12 on 
supports 1 13 and 1 14. The tube 1 10 carries a first thread orientation mark 1 15 which may be 
used as a reference to generate a second orientation mark. 

Fig. 12 shows a schematic view of a cross section of the tube 110 at its extremity 111. In 
5 particular it can be seen how the tube lies on supports 113. The thread orientation mark 1 15 is 
realized as a carve in the tube wall. The tube will now be oriented by rotation around its 
centre axis while remaining on the supports 113. An outside diameter DT of the tube is 
measured in a vertical direction. A marking gauge 120 is then adjusted in height beside the 
tube such that a tip of the marking gauge is positioned at a periphery of the tube at a distance 
10 DT/2 from a maximum height of the tube. The tube is then rotated until the carve 1 15 is in 
front of the marking gauge's tip, i.e., the carve and the centre axis are in a horizontal plane 
perpendicular to the vertical direction. Finally, once the tube has been correctly rotated and 
oriented, it is fixed in this position using fixing means 121. 

Referring again to Fig. 11, once the tube has been correctly rotated and oriented, it is also 
15 fixed in place on supports 1 14 with fixing means 1 16. An outside diameter DE is measured at 
the extremity 1 12 and a marking gauge (not shown) is adjusted in height beside the tube such 
that a tip of the marking gauge is positioned at the periphery of the tube at a distance DE/2 
from a maximum height of the tube (similar as shown in Fig. 12). A second thread orientation 
mark 1 17 is carved in the tube wall at the position indicated by the marking gauge's tip. 

20 In the present example, a fraction for adjusting the marking gauge tip in height beside the tube 
is chosen to be l A of the diameter DT and DE respectively. Other fractions may well be used. 

The tube carrying the two thread orientation marks 115 and 1 17 is ready to be machined by 
the thread manufacturer. The mark 1 1 5 may for example be used to orient a male thread to be 
machined on the extremity 111, while the mark 1 17 may be used to orient a female thread to 
25 be machined on the extremity 1 12. 

The invention improves the process of preparing a tube assembly in that it allows to indicate 
in advance how the threads need to be machined on the tubes. A further improvement may be 
found in the fact that the tubes become interchangeable, i.e., the order of the tubes may be 
varied during assembling. No adjustment of relative orientation between tubes needs to be 
30 made by the thread manufacturer anymore. This allows to send different tubes of a same 
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assembly and having thread orientation marks to different manufacturers, because each 
manufacturer may precisely position the machined thread using the thread orientation marks. 

While the invention has been described with respect to a limited number of embodiments, 
5 those skilled in the art, having benefit of this disclosure, will appreciate that other 
embodiments can be devised which do not depart from the scope of the invention as disclosed 
herein. Accordingly, the scope of the invention should be limited only by the attached claims. 
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Claims 



1. A tube (500) having a first (502) and a second (505) thread orientation mark at 
respectively a first and a second extremity, the marks being each used for orienting a thread 
machined in an axial direction of the tube, the first and the second mark being positioned 

5 relatively to each other such that a haJf line perpendicular to the centre axis, departing from 
the centre axis (501, A) and passing through the first mark (504), when translated in a motion 
parallel to the centre axis towards the second extremity (600), at the second extremity departs 
from the centre axis (501, B) and passes through the second mark. 

2. A tube according to claim 1, having oriented threads machined on each extremity, the 
1 0 oriented threads being oriented respectively by the thread orientation marks. 

3. A tube according to claim 1 or 2, in which the first or the second thread orientation 
marks are used to adjust a further tube connected to respectively the first or second extremity, 
the further tube having a thread orientation mark which is positioned to correspond to the first 
or second thread orientation mark when the tubes are connected. 

15 4. A method for marking a first orientation mark (115) and a second orientation mark 
(1 17) on a tube (1 10) at respectively a first extremity (111) and a second extremity (1 12) of 
the tube, the first orientation mark and the second orientation mark being used for orienting 
threads machined in a axial direction of the tube, comprising 

■ marking the tube at the first extremity with the first orientation mark (115), 

20 ■ determining a half line perpendicular to a centre axis of the tube, departing from the 

centre axis at the first extremity and passing through the first mark, 
B translating the half line from the first extremity to the second extremity in a motion 
parallel to the centre axis, and 

■ marking the second orientation mark at an intersection of the translated half line and a 
25 wall of the tube. 

5. A method for marking a first orientation mark (1 15) and a second orientation mark 
(117) on a tube (110) respectively at a first extremity (111) and a second extremity (1 12) of 
the tube, the first orientation mark and the second orientation mark being used for orienting 
threads machined in an axial direction of the tube, comprising 
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■ marking the tube at the first extremity with the first orientation mark, 

■ determining an azimuthal angle of the first orientation mark with respect to a reference 
line perpendicularly intersecting a centre axis of the tube at the first extremity, 

■ translating the reference line from the first extremity to the second extremity in a 
5 motion parallel to the centre axis, and 

■ marking the second orientation mark at the second extremity at a position located on a 
wall of the tube at the azimuthal angle with respect to the translated reference line. 

6. A method according to claim 6, further comprising 

■ putting the tube on a support. 

10 7. A method for marking a first orientation mark (115) and a second orientation mark 
(1 17) on a tube (110) respectively at a first extremity (lit) and a second extremity (1 12) of 
the tube, the first orientation mark and the second orientation mark being used for orienting 
threads machined in an axial direction of the tube, comprising 

■ fixing the tube on a support (113, 121, 114, 116), 

1 5 ■ measuring a first outside diameter (DT) of the tube at the first extremity in a vertical 

direction, 

■ marking the first orientation mark at the first extremity at a location having a vertical 
position corresponding to a selected fraction of the first outside diameter from a 
maximum height of the tube at the first extremity, 

20 ■ measuring a second outside diameter (DE) of the tube at the second extremity in the 

vertical direction, 

■ marking the second orientation mark at the second extremity at a location having a 
vertical position corresponding to the selected fraction of the second outside diameter 
from a maximum height of the tube at the second extremity. 

25 8. The method according to claim 7, wherein the selected fraction is one half. 

9. A tube assembly (800) comprising a plurality of tubes (500) according to either one of 
claim 1 or 2, in which the tubes are connected at their extremities by mounting the respective 
threads to each other and making the first thread orientation mark (502) of one tube 
correspond with the second thread orientation mark (505) of an adjacent tube. 

30 
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Abstract 



Tube having thread orientation marks 

A tube has a first and a second thread orientation mark at respectively a first and a second 
extremity. The marks are each used for orienting a thread machined in an axial direction of 
5 the tube. The first and the second mark are positioned relatively to each other such that a half 
line perpendicular to the centre axis, departing from the centre axis and passing through the 
first mark, when translated in a motion parallel to the centre axis towards the second 
extremity, at the second extremity departs from the centre axis and passes through the second 
mark. 
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